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Abstract of JP11111661 

PROBLEM TO BE SOLVED: To restrain an 
active state of a substrate surface by 
eliminating organic material by jetting ozone 
water on a substrate, forming an oxide film, 
and cleaning the substrate with a brush. 
SOLUTION: A horizontal arm is so turned that 
a cleaning brush 31a is positioned outside a 
spin cup. A semiconductor wafer 22 is rotated 
together with a rotating chuck. An ozone water 
L1 is supplied to the upper surface of the wafer 
22 from a second nozzle member 56, organic 
material U is decomposed and eliminated from 
the upper surface of the semiconductor wafer 
22, and an oxide film S is formed. 
Continuously, cleaning fluid L2 such as pure 
water is supplied to the upper surface of the 
semiconductor wafer 22 from a first nozzle 
member 35, and the cleaning brush 31a is 
brought into contact with the upper surface of 
the semiconductor wafer 22 with a specified 
pressure. The cleaning brush 31a is revolved 
from the center of the radial direction of the 
semiconductor wafer 22 to the outside, and 
particles P are removed from the oxide film S 
of the semiconductor wafer 22. 
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[0001] 

w.<^mwm^-}imzm-fh. 

10002] 

TMii^hh. WKim^-^hif^tLxii. 'mm^z 

x\ :3xhmzi>mm^j:mki}^*mm^tih:ikifi^ 
[0003] m^ii. m(c>'N'-T -f i'fi^m^Lxmm 

<mmi. -j^^i^nk^Yyym^tmm^tixn 

htiX^'-^fz. o^O, &mz^'^-r-^^)l^i:m^i-trc 
[0004] A*-r -f :5';W5:i^-ri.)t*^{c-fe'-:5'€{4 

mmi-hrsfx'htiiit < izmmii^j:^^(orzi}^. m 
m:i:-sii)^t:Mzryi^mmmm-t^xoizLx\.'^ 
I., icoi-zif). mmizmLtiwrnmrnnzx-^x 

zti)^S)Hi*^^f3\ b< izmn^tmrnw-m-it^^j: t' 

[00 0 5] L;t*>'-9T, y^i^ar^tTjif^^j^tyy* 



vD^sbffi^imm.^zi.'ixmmhLtifihh, 

v^J:^. mimm&i.lXi5<t\^oZtip'ifhtlX\^ 

[ 0 0 0 6 ] t^. }jsm.<mm!mMim.<zn 

'ftm^<r)JMtm<r)-iMX''€htix\^tz. ^(ntzhb. 
it. 

[0007] 

v>^\izii'>XWSAziimLfzf^-T< ^/U^I^L 

x\ m^mmmzX'>xf^-T-^9)Viwzm: 

[0008] ^it, *iK<?)-:Srsos{cxt5'df i^A'/PM 

rnnm^zmmmmLxtf^h^h 

IScol^S: ^tcm<njMX''^ oiio\izl,X\ ^tz<r>x\ 

[0009] :L(^nmmi. a«{c#«LJtA--r 

oizttzmuiomnmumimmizt^zh^, t 
z<mm(7)Qmi. muzm^^ntiwiimffim^ 

[00 10] 

^mn'm-thmmmm^ztiwx . wsnz^vy^ 

^m\Lx^mm^-fh b b uzm^mmm-i 
f^i<r>mxmb. c:comi<?)j*#xs<of*x'±ie»s 

WLbtl. 

[0011] m^2ff)mii. -fj^Mizxii^i^^' 

(Dmimmzi.'oxmi^i-hbmi.z. mi}<7)mcD^ 
m^yyM^x^xm^tizbi:mb-ti., 
[0012] m^mi(r>mizxrni. mayyi^m 
mim^z. m^{z:^YyA(.i:miLx^'mm^b 

-r ^ ^jut:mi-ttmz-^m^mmzx^x+^ 
^tifz^i,z^ m\:m^zj:r,xmm<7)-m^m^m\^ 
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coo 1 3] il^Ji2WJtJ:Wf. xtr^'^i^Y/P 
[00 141 

1 {i±ffl*m L)t* j!S<^J<?)T;f -y 7*1 a t . (nTi] 
*). z<r)±ii^yrihiimkUj:\,>m)WLmi>zX-oxm 

izsmx-Trm 0 ^z-m$iti ztt/^T^ s i p iz^^ 
{00 1 53 ±mr:^-/ri a<7)fist{i. mmmzm 

y>^'3{cJ:-5TffltiX7t^jifL4*>'Jgfi)t$ixt:v^|,. i 
^D^fJi?L4^c{i^itltt5*wa§i^TV^S. 

{i. ±£;^ey;i{^-yri<0T:frfcie«$<T/c'<>-;^«6 

l&izXnXmtmiitmm^ii. ;d<*(ill*L^rv^ 

10 0 16] ±fSj^5 ttimiSf-v 7 11 *^|5]K 
i4fcS»t^>ixT(r^&, .KOEtef-v-y^l Hi, "^^'t* 
SBtcafL 1 2 a*i^K§it/cnffi«cO'^-;^ 1 2 
I.. ::c7K->^l 2cOTffl, oiOiiSiifLl 2afcSt 
tE-ri.{ii:Wi:fii«<0^gP13*JSg$ixTV^&. i 
<0Sl#a51 3Ji±ieS:j$fi!l5(C^hKSnTV^T, ±Si5i: 
TIKi:3!»«-?-a€<tl*Sl 4fcJ:-5T±iB3a*ltt5tlinS 
'^^{,z^^tiX\.-^h. 

c 0 0 1 7 ] iM^mi 1 3 <7iTi^<^9\-miziimi 

i^l6i}^m-fhtl. ^«t-:J'16(?DIilSSWl6aWi 
ig«ir-U 1 7*5{K«$<tTV^.2.. i0^7*-U 1 7 
t±iBfia!l7'-(; 1 5 ttJi^Ph 1 8*536iS$iiTV^ 
t!t*<o'C> iffit-^' 1 6*«f^-mtf, ±IBS 

1 3 i:H*JS«^ix;'::±iailI^^i' -y 1 1 AsIhIIk 

[0018] ±fe'<.-;^ 1 2 (7)±ffll;{iia:^ri6]C 9 OS 
SPST4*<^Sftl 9*5iiJ$ixT>--»l.. *Sttl 9C0 
±«gPfc{iSl#t^V2 1 at, ::«0^ey21aJ:0 

ti'WT', U^i.^i^ty2 1 aJ:Oi>W<o^v^ffi^f 
y2 1 bi:*«5§iftSa•CV^S. 
[0019] ±iBSa 1 9tfO±ffllc{i, LTc7)>t 
t ;t.{f^i<5'C^x^N2 2i}^^iim(r>Tmi^^y 2 1 



A2 2JiiH»£f-\'-y^' 1 1 t-^mz^mm^tii> X 

[0020] iJBatllliStdi, ±S{c3d^ill5 J: 0 1) 
P3«l^^5r^L/il|gE5aA<S(t^>^l-n^S. 

coi^m 5 tti, ±ifiiisi5 5 ao±ffii:iap§* 

fcNj ^:if<^5Fvgtt;{rxo/rxtt»&»3 0t, ife«8*|S| 

t<±IEIBg|55 acO±ffi{cMa$iJJtMaf«**&SS3 0 

3 0(ill^L^rV^;<fXfit|&igtailL, JilEJaafSfi^il^ 
8S3 0 a{i|§|t<iaS^L^:^^J!SI?S<Ott*&JitajiLT 
V^l.. j!0a^i:tT{i^#:'>xy\2 2(?)TB{Cje^S 

iifcii'ftji Sri^*-r Jtyjo 7 -y mmx'^ ^xoiz 

[002 1] iieHlK^A' -y ^' 1 1 l>zU.mtl^^i>^ 

^x.) \ 2 2 o±ffli9tc(± , c: <o#»«!'>xy n 2 2 «o±ffl 

^a?*-ri./>:*^oa?t7-;P3 l*^iiS§iiTV^?,, z. 

tpti-^£hmW^^=y3 1 afc, f-vy^'31 bt, Efe 
t-^'3 1 c ^cOt-:5'3 1 c<7)|si|Eitt3 1 dt*^ 

<i>i«fi!t$*iTv^s. ±feiife?!^y7i^3 1 &\mmmm3 

2i>zi.'>X±M^W-^:tJ\22<^'m'^l,Z^'>Xim 

[ 0 0 2 2 ] OS 0 , mmmms 2 {ii^sgittcoTkqir 

-A 3 3 S:*1-|) . Z. (OTm-T-M, 3 3 cO^feig^SrtCJi 
i!fejt^7-;l'3 lomfe^-^'S 1 c**-?-<0|IIte«l3 1 d 

^mm<:zLxnw.^ixx\^h . z<r)mm^3 1 d(±±ie 
*¥r-A3 3<?)Tffl*»'^>§gaiL, -edWiUfift?!*?' 

5 i/3 1 a*<^A' 'y?3 1ht:-fl- tt^fiaifcro 0# 
[0023] ±IE*Tr-i^33fcJ±0^L^V^Se7k^ 

ifiiSttfv^S. i<^mi<oyx;M*:3 50jl^t±± 

i5*¥r- A 3 3iO^SgP*>^>T*tC|6]*>-i -C^tii? 
it, -e«5feiligMP{i:±faa;^7'5v3 1ac7)i'|.Jlffltc:|iiJ 

^><iajf?s*5?s?i*7'7i/3 1 acommiji)^(>m^^ 

tilXol,Z^r>X^-^^, 

[0024] ±iE7}c^r-A 3 3<7)SieSp{itt|$^Mlt 

Litisiiiitt 3 6 <r)±mzim^tix v . zff)mmm 

3 6iOTfflg8{i;±iE'^-;^«6tje^§il^C3i?L6 a*» 

[0025] ±ia«![lltt3 6<7)T»{i, ±TlJ@?£i: 
ift(t<^il/i3a^f*:3 7(C(HHK@ttlC3d^$ilTV^S. Z 
c03dt<*3 7{i*?SffiS*?^^rLTV^T, -^OiSSMfc 
ti±IEJS0tt3 6 ^:WM-tlf.iify<r>1^mi3 sm'^^ 
it, l*lg|5(::J±±iaiipa7L3 8*><5ffA$it/v:JlllI!M3 6 
«T^gB$:l£llE@®c^-ri.^^i»^cOttS3 9i}mfh 
itti-^S, tellItt3 6<7)TSS8<i;±iEWS3 9*>i!>Sg|l5 
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[0026] ±fSS1^3 7 <7)-mmi,zii-1tiff)/i'^ H 

3{i±ie<-;?.«6<7)TffltcSI&$ii;tBX# 

[0027] ±ifiBX#fil4 2 {={i±TSIlRSt LTOi 
T®Saiv''Jy^4 4*5i6(t/5>itTV^I.. CliOiTffifili^ 
ij >':/4 4 <7)D 7 K 4 4 a {i±IB3d*<* 3 7 OTSffit 
7"7ir.y h4 5S:^UTa^$tl.TV^S. Ltiifi-^X. 
±.Tmm'^ V 4 4 *%i)!)1-it{f , ±iS^3#*3 7 S: 
:n-Ur±ie*¥7-A 3 3*i0fS«oeHrt-C'±TIEil$ 

[00 281o^"3> 7ii^7-J^3 3i}i'mthb. ± 
ma^fyi^S 1 a3!)5±SlHl«^-v -y ^ 1 1 iZ^m^tL 

[00291 ±ia3a^3 7 c^flltCJiildJiTiBISi^ 
y yi5^4 4 i:riBI!)#S^fll«-r*SlllllB»»4 6 *<IS 

{t^>^iTV^5. ;c!0SIIs]»S?4 6{i±fSS3$ft:3 7O 
fl!ll«ffltffift{t^>ii;tl08rt.K«y:?;^4 7 2:^rtS. 
iRtt^ ■•/ X 4 7 c7)Tffiic(i^: -^48 *''iS(t '?>ixT t 

l>. C:<0t-^'4 8<0Iliett4 8a{±±ieiRtt'-J^-y^';^ 

4 7rt{=?^aiL. iOI*lgBttl5ltW>:aa^4 9l;3i 

i^^iiT V . c: co^^g54 9 <7)ai:/jiai 5 1 tcJilBiir 

-U5 2*<Bc3!iP$<XTV^S. 
[0030] ±f23a$f*3 7 t ±fElR*ft^-y ^^4 7 t 
i:OrtS5SratiraPa[5 3tcJ:-5TajiL.T>->-i>, ±IBBa 

□gp 5 3 iziti. ±feffi«jj7 - 'J 5 2 1 ^^^I)7•- u 4 o t 

[003 1] Uzt/^-yX. ±iE^-:?4 8*«faSLT± 

seMmU4 9<oai:>jW5 1 AJiBSKriSitiraSSix-l. t , 
^ffymWit^i'^ 5 y/'^/Ph 5 0Sr:n-UT!tllltt3 6tt 
fEa^n^*^^., COlillsII*3 6i:i:tt*¥r-A3 
3«5tiS8at:ig(t<5)iXJtiJfe#:?'9i^3 l aiji^^^s. 

j\2 2commiW]mzm^mmt^iioiz^j:'^x^^ 

[0032] immmm e <r>mmmi^±w<rm 

m.imm-hfm^W5 4t,zX')XWi^^tihio\,z-^j: 
-o-cv^s. }:Mi.y^^>ii'/riffy±ji^rihff)±WiZ 

2<r)jX)VW5(>ifi%^^tiX\^h, :L<r)'^2<r)jX)V 

S3istiT''^i>. -euT, ±iem2oyx;t#5 6tcfit 

iji^fi: >>x A 2 2 c7)±fflC|tiJ {tX <«W S m> J; 3 1 =5: -5 

[0033] ortc, mmisnmim^mz^ ot 

i|i«*'>xyN2 2Sr^Ma-ri>%&{c-?V^T@l i:0 
2Sr#!iUTijiBBfl.. t-f. 112 (a) lCSrr<}:pfc: 



i|i^|{i|j'>XA2 2t<'t«Uc*t|!^Ut>'N*-T-f ^';i.P 
fc^l^-rSJ^Wi. ac#y^x3 1 a*i;?-ty;*.y 
r 1 OJ-l-^-lcfiSt S J; 3 - A 3 3 igUl $ iir 
5. OV^t\ mef-v-y^l li:ttt^i*n'xy\2 
2$'tiIK$-tf, f<0±fflt^2OyX;l^5 6*»^>:*V 

[0 0 34] ;i-Vy*Ll *itt»&$fi6ii:t:\ ^i^fitc 
'>XA2 2<7)±Di«>(i>{i, 02 (b) fc^-fi^tC^fll 

■emiJ:-:>T. ^«c'>XA2 2±fflWN'-T-f:^';UP 

[0035] Jl-VV*L1 t J:SJ!iH!*<i^7L:t5rio 
tf. Plt<ll2 (b) t^-rj:3lw*^r-A3 3^lfe 
Hl^-ti-, ?ft?l^7'5i/3 1 a^i|^*'>xys2 2<rmin 
tf'DSStificK^-ti-l.. -^v-^T-, ^»#c'>xyN2 2£7)±ffi 
{=B 1 <nJXiv^ 3 5 *> Ji>*6*<ir }i<minm L2 Sfifel^ 

-rsfcti^tc. 7K^r-A3 3?rTK$-ii-cjiiea?tr 

5>-3 1 a?r^#:'>xyN2 2<O±ffl(C0rS<7)ffi^)T'S 
«S-ti-fe^rA>tf, ±fB*¥r--£.3 3SrSIIlI$-a-CJft^ 
^71^3 1 a^^(*:'>XA2 20g^r|6l4"i:^*^^>J'l-:6" 
fc|6l*»-:)-CJIia$-tl.. 

[0036] ft?1^7"5i/3 1 a*5i|£^f*:>>x>'N2 2±ffl 

Sits a?f7'5'>3 1 B.^'m^M^^x.)\2 2(r>'my 
^^•^mzmLxy^^^. vf{'&<r)E.-hX'm!m^x% 

o-C. 02 (c) t^^-rj:3t^@tt:'>xyN2 2c7)± 
bifiX'^h. 

[ 0 0 3 7 ] ^#:'>xyN2 2<0±ffl<7)>'\'— r -f ^'^'i'P 

v^. -eo^j^), fmms±iznmLtz^^-'f 4 )vp{i 

ijaajf^r^^-s 1 a{ci-5Tg§^l:;MS±<o>'N--7'4 
[0 0 38] ttz. CMP5rt'«i9f«Jio:SiTJt^* 

:tYyyiiizX'ox^m^tixm^msti<m^^tih 

^r^|i^fl:'>xyN2 2£0Ji^t, :tV>'*tJ;-?>3!!iaic:o 
3 1 a(cft«L/iA-T-f ^;l'P**^«:'>xyN2 2^ 

[0039] 03{i^|i^ft:'>xA2 2^3j-yy*t-3iaa 
^^m:^^\.z^v'ymft\.xt-t,:^w%^w^uz^ 
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[0040] ±ii^y7i)^(>m^i X o m^com^ 

[ 0 0 4 1 ] t f^. 04 ( a ) iZT^tX 0 l<Z. --}:<rm 

mwvmthi^. mi<m\<z\tx.\^9^i^^)vWkEifi 
m.^tih<r>m±.thtzi^\,zm^msmmtix\^ 

[0 04 2] ^<DJ:d^^^m:J^^2 2t:9mtim 
-^Wi, [5I5S^-v y^ll l,Z^t^^XJ\2 2 ^U^b 

xmm^itfz^^^ii. 04 (b) i,z^-rxoi,zmi(oy 

2 cr)±ffit|6l(tT Wit L^*^ A*^?^^^ 5/ 3 1 a t'a?f> 

•ri,tmmz, ^msizm^^ntcmmm^mo 

-eittioT, 04 ( c ) tc^-r J: ^ fc^ 
#;'>X^N2 2{±, f cO±®cOXt:J'^i/--v;l^KE*5m 

[ 0 0 4 3 ] 0, tf!*(i±ffi(::m$^t/::xt^'df 

[0044] ±simiECOmmXU, ^i^^XJ\2 2(0 
mmifzi}K ^f*'>XA2 2iO±ffii:TSi:2:S^I. 

s-^x-x-y^y^Lfco. mwth^^zii. ±mtr 

mbi,zmi^th:r.-y^yymcom&^^itzbx\ ^ 

«^«s'>xy\2 2co±fflfcTHtSrM=5r&x-yf->/ 

[ 0 0 4 5 ] ^fc. ±iimmmmxusmt lx^ 
tiii^:u\i:mffzifi. ^i^s'^xysfcftfco, m^m^ 

&i><ox'htiii. z(mmi:^i'i>ztiiix'hh. 
[0 0 4 6] itz. tYy^i.^m^tifzmi^ir'? i^m 



t=S^^^>|5gS^i^■?.^><7)T'^:^\ $^>lc. ^jf^y^i^tc 

mznoXdi>zLxhx\>\ 

[0047] 

m^tmiz. miiz^YyTiiimix^msco^ 
zt-c. n-T'i^Mimm^znmLx^^htf-h. * 

fyi^m-thZtlfiX'^. Li)^\>m.iMmM1.^fi 
[0 04 8] Wi»M2<^mzi.iX\i. 3i\^i'^i^^)V 

mm^^ixft-Uffimim^-thttmniz. 

m(m.im^y-/mzX'^xwi:'thi.o\,zLtz, ^<n 

fzib. -'ij(om<o:c}^9^>'^)vw^m>tnmiz. m 

Ifiomiz, x}:^■?iri^^')m<OfS.^^:^±thfzibl,zl& 

^^nfzmmomii:'€ozti>iX'^ii)'(y. mm 
(om^mTMX'^dm.mizit^xm&^i^AL-^-^h 

[01] z(om<o~mimm<o±m&i^tmm 
0. 

[02] (a)-{c) {4|5lt<#«{4c'>XA$r:fv'y 

Tiix'mmLxt'hyy'^mt&m^wm. 

[03] nt<^mmif^LXi)>t>f'?i^fmLt:^% 

^t. y^i^m^ixi}>htimiimuz%^t<7)dc 
mmm&uz^yy. 

[04] {a) - ic) imt<^i¥'yx.j\(o±mb 
Tm<omb i:miznoi^<omBm, 

1 1 — Ultef-A' 7 ^' 

Sla-^j^y^i^ 

3 5-mi£0>'X;l# 

5 6-ll2«oyX;uft 
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